Studies were conducted to determine the effects of increased dietary levels of vitamin and trace mineral mixtures, methionine, meat and bone meal, fish meal, and safflower oil on foot pad dermatitis in dwarf and normal size Single Comb White Leghorn layers. All layers were maintained in individual wire cages throughout a 40-week experiment period. Individual birds were scored for the incidence of foot pad dermatitis and production parameters were recorded. No significant decrease" in the incidence of dermatitis was observed from the following dietary supplements: a 50% increase in a vitamin or a complete trace mineral mixture; a 50% increase in an iron, copper, iodine, and cobalt or a manganese and zinc mixture; .05% methionine; 5% meat and bone meal; 3% herring fish meal; or 2% safflower oil. It was concluded that these mixtures or supplements containing such dermatitis preventative agents as pantothenic acid, zinc, and linoleic acid appeared without effect in minimizing expression of the condition in dwarfs.
INTRODUCTION AND LITERATURE REVIEW
An observation of foot pad dermatitis was noted by Roush and Arscott (1983) on dwarf and normal sized Single Comb White Leghorn hens at the Oregon State University Agricultural Experiment Station. Previous workers, including McElroy and Jukes (1940) , Patrick et al. (1942) , and Frigg (1976) observed foot pad dermatitis in poultry and attributed the development of the lesions to a nutritional deficiency of biotin. Whitehead (1977) described the progressive development of biotin deficiency in chicks as an initial growth depression followed by dryness and flakiness of the foot pads, which generally, at a later time, develop into hemorrhagic fissures. The occur-rence of encrustations at the corners of the beak and the eyelids later became evident. However, Atuahene et al, (1984) reported no response for biotin on the condition described by Roush and Arscott (1983) .
Another water-soluble vitamin related to dermatitis in poultry is pantothenic acid. Deficiency symptoms were first described by Norris and Ringrose (1930) . These symptoms are often difficult to distinguish from those observed with a biotin deficiency. However, in the case of pantothenic acid deficiency, the dermal lesions generally occur around the mouth and eyelids first and later progress to the foot pads (Scott et al, 1976) .
Methionine has also been shown to be effective in reducing foot pad dermatitis in turkey poults. Chavez and Kratzer (1972) found that dermatitis observed in poults on diets containing isolated soy protein or soybean meal was reduced by the addition of methionine. Murillo and Jensen (1976) were not able to eliminate foot pad dermatitis completely in poults raised in wire battery brooders, although additional dietary methionine did result in some improvement.
Dietary zinc deficiency may cause the foot pads of chickens to become dry and thickened and develop epidermal fissures, which may penetrate to the subcutaneous tissue (Titus and Fritz, 1971 ing water of broiler chickens caused a significant decrease in dermatitis found on the hip (Musbah etal, 1978) . The addition of linoleic acid to poultry rations may also have a positive influence on foot pad dermatitis. A deficiency generally results in slow growth, an enlarged liver, and, in conjunction with a biotin deficiency, a severe incidence of dermatitis (Scott et al., 1976) . Roland and Edwards (1971) were able to demonstrate that addition of hydrogenated coconut oil as a source of arachidonic acid to the biotindeficient diet of chicks would decrease the severity of dermal lesions of the foot pads.
This study was undertaken to investigate the effects of increased dietary vitamin and trace mineral mixtures, meat and bone meal and fish meal as possible sources of unidentified factors and safflower oil as a source of linoleic acid on foot pad dermatitis observed in dwarf and normal size Single Comb White Leghorn (SCWL) layers during a 40-week experimental period.
5 Provided gratis as chicks by George L. Lamont, Lamont's Featherland Farms, P.O. Box 375, Coburg, OR 97401.
MATERIALS AND METHODS
Dwarf SCWL pullets in Experiments 1, 2, and 3 were obtained from a mating of Shaver Starcross 288 females 5 and pure Oregon State University Agricultural Experiment Station dwarf SCWL males 5 from a previous generation. The normal size SCWL pullets used in these experiments were Shaver Starcross 288 birds. During the third experiment, Dekalb XL birds 5 were used as normal size layers. Four 24-bird replicates in individual wire cages were used in Experiment 1 and three 24-bird replicates were used for each treatment in Experiments 2 and 3. All experiments were conducted for ten 28-day periods.
All chicks were provided with 1841 cm 2 of floor space per bird in 4.9 m X 4.9 m floor pens during their growing period and up to about sexual maturity. The pullets were then transferred to individual 20.3 cm X 35.6 cm wire cages with 2.5 cm x 5.1 cm mesh floors. The stair-step cages were arranged in four rows of 24 birds per bank in a 12 m X 49 m building with positive pressure ventilation. All birds received 14 hr of continuous incandescent lighting per day. Water was provided daily during eight 15-min periods.
For dermatitis scoring in Experiment 1, the procedure described by Atuahene et al. (1984) with two persons was employed, whereas for Experiments 2 and 3 only one individual (RAB) was employed, although liaison between scores (RAB and YOA) did occur. The scoring designations were: 1, none; 2, minimal; 3, moderate; 4, severe; and 5, very severe. Results from the final scoring are those reported here.
Dwarf rations and experimental treatments are detailed in Tables 1 and 2 , 3, and 4, respectively. Normal hen rations included .10% less added methionine, using corn as a filler, than did rations for dwarf pullets. Additional methionine has been shown necessary for improved egg size (Bernier and Arscott, 1972) . In Experiment 1, supplements were added to complete diets, while in Experiments 2 and 3, protein supplements replaced soybean meal, with rations adjusted nitrogenously, and vitamin and mineral mixtures or safflower oil replaced corn. Data were analyzed by analysis of variance.
RESULTS AND DISCUSSION
The results of the dermatitis scores for dwarf and normal sized layers in Experiments 1 and 2 are presented in Tables 2 and 3 . The 50% increase in the vitamin mixture in Experiment 1 was without significant effect in reducing dermatitis for the dwarf or normal size layers. A 50% increase in any of the mineral mixtures was also without effect as was also the case when the complete mineral mixture was combined with the vitamin mix ( Table 2 ). The addition of 5% meat and bone meal likewise produced no significant effects on mean dermatitis scores for either type of bird (Table 3) . Dermatitis scores from dwarf and normal size layers in Experiment 3 are presented in Table 4 . The addition of 3% fish meal or 2% safflower oil had no significant effect on mean dermatitis scores for either type of layer.
Dwarfs exhibited significantly (P<.05) higher dermatitis scores in all experiments than did the normals. In virtually all treatments the range of individual bird scores for dwarfs was 1 to 5 while in normals it was 1 to 2.
Production parameters for all experiments are presented in Tables 5, 6 , and 7. Performance parameters for normal size birds on all diets were similar to the control group of normal size birds. The results for dwarf birds on all diets were not significantly different from the dwarf control group. Egg production, feed consumption, and body weights were significantly (P<.05) lower for dwarfs than for normals. Values for feed conversion (feed/ These findings show that vitamin and trace mineral mixtures, methionine, meat and bone meal, fish meal, and safflower oil did not significantly reduce the incidence of this particular type of foot pad dermatitis. Involved in the vitamin and mineral mixtures specifically were such dermatitis preventing nutrients as pantothenic acid and zinc and in linoleic acid and safflower oil. The possibility of unidentified factors was considered in meat and bone meal and fish meal. A previous study from our station by Atuahene et al. (1984) , also showed added dietary biotin to be without effect in reducing the expression of this condition. These results suggest that factors other than nutrition might be involved.
